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Facile [''C]PIB Synthesis Using an On—cartridge Methylation
and Purification Showed Higher Specific Activity than
Conventional Method Using Loop and High Performance
Liquid Chromatography Purification
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[''CIPIB synthesis has been performed by a loop-methylation and HPLC purification in our lab. However, this
method is time-consuming and requires complicated systems. Thus, we developed an on-cartridge method
which simplified the synthetic procedure and reduced time greatly by removing HPLC purification step. We
compared 6 different cartridges and evaluated the [l 'CIPIB production yields and specific activities.
[ 1C]MeOTf was synthesized by using TRACERIab FXC Pro and was transferred into the cartridge by blowing
with helium gas for 3 min. To remove byproducts and impurities, cartridges were washed out by 20 mL of 30%
EtOH in 0.5 M NaH,POj solution (pH 5.1) and 10 mL of distilled water. And then, [''C]PIB was eluted by 5
mL of 30% EtOH in 0.5 M NaH, POy into the collecting vial containing 10 mL saline. Among the 6 cartridges,
only tC18 environmental cartridge could remove impurities and byproducts from ["'cIpIB completely and
showed higher specific activity than traditional HPLC purification method. This method took only 8 ~ 9 min
from methylation to formulation. For the tC18 environmental cartridge and conventional HPLC loop methods,
the radiochemical yields were 12.342.2% and 13.9+4.4%, respectively, and the molar activities were
420.6+20.4 GBg/pmol (n=3) and 78.7+39.7 GBq/pmol (n=41), respectively. We successfully developed a
facile on-cartridge methylation method for [''cIpIB synthesis which enabled the procedure more simple and
rapid, and showed higher molar radio-activity than HPLC purification method.
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Introduction

A= = 8] 71531 7] o e A A 3] A E A 7= BI7HY
29l A4 AT A AR W Alo] el w
Zl Hh= ¢l o U i o] beta amyloid (AR) plague 2= HA] ot
o] Al % o] Wk 202, Wl AE) e
of we} A plaguee] ko] H7 ol 0w waww
ek uljof -2 1014 Ao it o] 27| wh
ehH7 A e 57hE 3 glom Y o) 2 qla o] ot
e 27]0] AT 4= 9 AR ofobE] dhat A7)
vks| AsYE]ar gl
["'C]PIB(N-Methyl-[''C]2-(4 -methylaminophenyl)-6-
hydroxybenzothiazole))+= 7 A} ¢+Z2}+d (Positron Emission
sh7lof] &3t ol -8 774 (Blood-
Brain-Barrier)S £3}3}9] A plague©] binding & 4~ ¢l=
) E 2 o] WALAl oJek&Z o 7 H|7tR| XS Z7]of
% Wl Ay S shefehizd] 71 de) g T
amyloid-imaging agento]th.? 2\ 3@ E-¢F (2015 ~ 2017)
Seoul National University Hospital Radiopharmaceutical
Production Research and Development(SNUH RPRD)of| A=
ChFRE S79] C-11 ’PAMg ol of -2 Al 23kl em, 21 5ol
A ["'CIPIBL] 34 34l 4877 (1627/d)o = T2
compound®]| H|&}o] $HA] Bl 7} wWoFth(Fig. 1). o] {3t o]
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Fig. 1. [”C] Radiopharmaceutical production frequency in SNUH
RPRD from 2015 to 2017.

A F7HA] We AgAofA [''CIPIBE &
vial o]t} loop methodS 0]-8-3}o] A}-=23} AR
S 3F= A o] Q1) Vial method= A5 32 & t
[M'CIMeOTE wh5o] Al2oA methylation 3+ T}
Ho|A] &A1 loop=

injectiond}¢] High Performance Liquid Chromatography
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reaction mixtureE FHo|AY E+=

(HPLC) System 2.2 purification2 3= Zo|t}. o] Y&
AYAEE(%)0] TR W (loop method)o| W] 810 T2
ol e, §ul(200 ul o]4h) ] ol gho] B 25kl vial
of| 4] loopE injection & W] mixture2] =41 o] W= thA o]
Q1t}. ¥ of] loop method= loop®]| 4] methylation2- 3} TF-2
HPLCE A 5t= A o= A, E-1fj(100 uL o] W) 2] oFo] 27|
I Q 3}, 2|2 loop&E injection®] = mixture 2] &4 o] 7] 9]
gith= &d o] 9l 91, loopof| A] reaction mixture2] AFsh=
st 2| AYAREE(%)©] vial methodo]| H] 8} Wh= o
Z o] Qlth. o] A H viali} loop method 2] A4 3} thd o] Q17]
= 3R 9 352 9] ©H-2 methylationof| 4] A 7FA] A7k
o] @o] & ¥ 17 (15 ~20 min), 17}9] 44| I HPLCE 4|
shi goehdl We AAA gl "ast, Az
productol| 4 o]gk& FHakol (= 65%) Stk Aoltt.

ol 2l H & A AT} AR 7HA] 3 E ko] obdl A

& WHel RN WEe olgstel ThEelRelA
methylation¥} purificationg F Ao AA|sle] TAGAI 7S
ThEslal, W o ofj ek ghefg AW [''CIPIBE 714
sl b sk sholekFig. ). 724 A 9]
Yol s E S Ao Reets 7=l E et & ojg
237 DW= AA & 3t t}3 compound mixtureE 7} E &
2] loadingt 5ol et S0 2 BeBS A Ao}
2 elution buffer= %] target compound =S 8-Z3H= A o]t}
(Fig. 3). o| A& 7} E ] ®] ®H-& HPLC purification I} -2
st AL ol A HAITY-S Ao = HA A
©2 o] 59 wykoje}, Al Hopa 4 Gl F

oletar Azt

215
Ao

)

o
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Fig. 2. Diagram of [M'clPB synthesis on SPE tC18 environmental
cartridge: A, [''Clmethyltriflate passed into the cartridge to react
with precursor mixture; B, purification buffer(20 mL of 30% EtOH in
0.5 M monosodium phosphate, MSP, pH 5.1) and followed by 10 mL
D.W. was used to washout impurities into the waste bottle ; C, the
target tracer([''CIPIB) was eluted with 5mL of elution buffer(30%
EtOH in 0.5 M MSP),
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FHR! Loop@t HPLC Purfication HIHEL} Cf =2
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Fig. 3. Principle of purifying the mixture in the cartridge.

ESH HPLCE ©]-83}9] PIB reaction mixtureS reverse
phase (RP) C18 column© 2 E-2] 32 o [''C]Methyl iodide
or [''C]Methyl triflate — solvent — 6-OH-BTA-0 — ['!C]PIB
9] & 2 E& 5 =4|(Fig. 4), 6-OH-BTA-02] amine group
of =2t Al ["'Clmethyl group7} Ao 24 [''CIPIB7}
AFA Het B @2 SAEE 57 ol S &=2e] 218t
go| F7tsto] 71 Lol §EH s A& 4 5= Qo o]
23k AR w|Fo] & uf 7FEZA] WO AE target
compound®] H| /4 =7} 7MY = AR S o] 85 A
ol A BBt §EA7] 51, iew o ['CIPIBY §-&
S Aol 7RsehAl Belaka

p

2 3k

Fig. 4. Diagram of separated [''C]PIB reaction mixture using
preparative HPLC.

Materials and Methods
1. 2| 2 A2k

precursor (1 mg, 4umol, (6-Benzothiazolol, 2-(4-aminophenyl)-),
6-OH-BTA-0) 9 #53 ((6-Benzothiazolol, 2-[4-(methylamino)
phenyl] hydrochloride), 6-OH-BTA-1)-> ABX (Radeberg,
Germany)o| A -J5FAT). 71 0] 9] = A oF it 7]l =
Sigma—Aldrich (St. Louis, MO, U.S.A.) &} DukSan (Korea) A
2 AFESFE T & 6 $7 9] solid-phase extraction (SPE)

cartridge (Carboxymethyl (CM), Hydrophilic-lipophilic
balance (HLB), Alumina, C18, tC18, tC18 environmental)h
Waters (Massachusetts, U.S.A)oA 43}, 0.2 um
Hydrophobic Polytetrafluoroethylene (PTFE) membrane FG
filter unit®} 0.22 um Hydrophilic Polyvinylidene Fluoride
(PVDF) membrane GV filter unit=Merck Millipore (Darmstadt,
Germany) Al &-& A-§-8HSict. ['CICO,9F [11CIMeOTE=
PETtrace 10 (GEMS, Uppsala, Sweden)™} Tracerlab FX C pro
(GEMS, Uppsala, Sweden) S AH-5}0] 72} 445191}
AFsbeFA] 4282 7] & 9] reported method i} cartridge method
© 2 343t [''CIPIBZ analytical HPLC (Gilson Inc., WI,
US.A)y& ARE-she] 2H2F S5kl on, IbF-8rfl= 7820A
GC System (CA, U.S.A)2 0]-&35}o] v A5} Tk

2. FIEE|X| AFHHAL

o] A1 7l (CM, HLB, Alumina, C18, tC18, tC18 environmental)
9 FFE XS 217} S mL EtOHS} 10 mL D.W.E AA 7] &
o] AATIAR ZH3] purgedt St 6-OH-BTA-0 (1 mg)2
cyclohexanone (1 mL)of| %591 precursor mixtureS Z+2} 0.1
mL# (0.1 mg in 100 uL of cyclohexanone) cartridge®]| loading
shqdeh. olshgol FHE 05 M URIER @3
(monosodium phosphate buffer, pH 5.1) 20 mL= purification
2 5111, 2% 20 mL £-3 eluate S ¥Fo}A] analytical HPLC
2 gople A9 g S8k th(Fig. 5).
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Fig. 5. Elution profile of candidates SPE cartridge with MSP buffer.,

3. YIS} YR X XSt

FhE el AAAAAA 7 22 ATk ehd CIs,
tC18, tC18 environmental cartridge = % A] &hZ=H 1} 8-5F %]
A5t 28yl C18 Al (C18, tC18, tC18 environmental)
cartridgeo]] ofghZo] EZJH <JLNIEF (monosodium
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phosphate buffer) $H5-91 5 =2 #5}A| 7 74 22| 2] ¢
Zol FEE 2%} ). AHFES S5 FEE 10
mM, 20 mM, 30 mM, 40 mM, 50 mM, 250 mM, 500 mM o],
of[ErE TS 20%2} 30% 2 to] 7H7te] FEW R §5
£ analytical HPLCE £-4{5}0] 24| 9] g0 2 Ao}
AcHFig. 6, 6-1). 3, AA| £3)2 HA3}sl7] SJa|4 85
ool el A7A| KR WEHE ot 7] 913 v 2mL
Bajupeh BAE|A A e ARFS FlsiAon, 20
mL B&o] AR AEEA ol HE AhIES o
S 3] 2 20 mL= 5% chFig. 7).

Analytical HPLC Residual Precursor Amount
Buffer™
C18 tC18 tC18 ent.
10 mM NaH,PO, X X X
20 mM NaH,PO, X X X
30 mM NaH;PO, In 20 % EtOH X X X
40 mM NaH,PO, X X X
50 mM NaH,PO, A A A
10 mM NaH,PO, X X X
20 mM NaH,PO, X X X
30 mM NaH,;PO, In 30 % EtOH X X X
40 mM NaH,PO, X X X
50 mM NaH;PO, A A A

Fig. 6. Final eluate result analyzed by analytical HPLC.

Sep-Pak Cartridge Elution Result
45 B 50 mM NaH,PO, in 30 % EtOH

B 250 mMNaH,PO, in 30 % EtOH

30 500 mMNaH,PO, in 30 % EtOH

L

[}
Cc18 tC18
Fraction/ 20 mL

No Precursor

Residual Precursor Amount

)
v o U o

u [
tC18 ent.

Fig. 6—1. Elution results of SPE C18 series cartridge with
monosodium phosphate buffer.

SPE tC18 environmental Cartridge Elution Result

— 1400 -/ 1246

= 1200 102.1

Purification Buffer
— 30 % EtOH in 0.5 M NaH,PO,

> 99% Elut

/ 06 04 04 03
e — ~
2 4 6 14 16 18 20

10 12
Fraction/ mL
Fig. 7. Elution profile of 6—OH-BTA—-0 mixture dissolved in 100 uL
of c—HXO with MSP buffer, pH 5.1.

4. Modification of GE Tracerlab FX C pro synthesis
module

A= Asaetal GAlekEolel &gt AR{7HsA
L v12]5}17] 9810 2 E-S modificationd} 5 tF. V7 valve=
V8 valve®} §17 2 Hl o] skl o, 4] hFolo] 5
019]+= volumetric-flask2} V11 valve AFo]ofl $J 2] Al F ). V5
vialol &= 5 mL 8892, V6 vialof| &= 10 mL D.W.E ¥ it}

5. ["CIPIB gtAd

precursor 6-OH-BTA-0 (1 mg)S ¢-HXO (100 uL)E %91
mixtureE- SPE Cartridge©]| loading3}$1 t}. Cyclotron2- ©]-&
ko] "N(p,a)''C #¥H-&-2 3ol ['CICOE THE Fof
Tracerlab FXC pro A5gAAZ 2 unloadingE 3]
["'C]MelE THE)th. Circulationo] B¢ [''C]Methyl iodide
=210C £ pre-heating=| o] 9J= AgOTf columnS £ 1}5}H
A [''C]Methyl triflate 2 A 3H=] 31 V79} V11 valve S 2| LA
FHEe|A 2 ol 7hA ALolA] 35 52k methylations}5)
o} S4B} RAREE A Slske] 30% ofghge] £
H 0.5 M AN} E F &8 (monosodium phosphate buffer,
pH5.1) 20 ML} 10 mL D.W. 2 A| 23} t}. %5 product=
30% o ek2-0] 3£ &HE 0.5 M QIAN E & <=M (monosodium
phosphate buffer, pH 5.1) 5 mLZ 10 mL A 2] A G571 591
Q= X vlold R G&3519 01, 0.22 GV filter E1}5}
o] 2% product vial = Z 3] 5} 0.0, WALS}oHA] G- of 2
5 471402 295}7] /51o] analytical HPLCS} GC %]

£ AME3FAT
Results

Az e FAES 7H 6719 7HEZAE 0|85}
['CIPIBS skl ot o] Aojaom 212 CM,
HLB, Alumina®f| A= gHA4dof Aufsleien, C181} tC18
Sep-Pakiz 2L FHsate o), 9500w AAJsHE 7
oA ErEa A AASHA] ot Ath CI8 AlE &
of| A ApAlo] 74 =2 tC18 environmental cartridge Tt -G
Q]

Al g4 o] 713tk tC18 environmental cartridge =

ol

S8 [CIPIBE] WALE}SA e >00% o] it WAL
3}sHA] %= (RCP, %)== A/(ZA) x 100(%), A : area of

['"CIPIB peak, >4 : total peak area in analytical HPLC
detected by sodium Iodide (Nal, TI) scintillation detector 32
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FHR! Loop@t HPLC Purfication HIHEL} Cf =2

O HHAISS HOXE FHE2|X| Methylation} PurificationS 0123t 2412 ["'CIPB &4

PLC A 1} A =2 Q1 7HE 2] 4]
A RS Bl skl f4 Aol A= 7] E 7 E
g x| "} o] zkzk 15 ~ 18min, 8 ~ 9 min®] AR E| 9] o,
product act1v1ty% ZY7F 4.1+1.4 GBq (n=41), 3.8+0.9 GBq
(n=3), WFA}8}sH4] 4=-8-(based on HPLC analysis of the crude
product)ol| A+ 13.9£4.4% (n=41), 12.3£2.2% (n=3)= Ht}
£ 2017} 9121k, SHAIut ol ghg gekal ] Akl Qo]
A 2 2ol g HerhFig 8). 7hEe] A W o R B
[M'CJPIBL A& £8F8 T 9 2 5} dynamic studyo]] 23}t
ok vt oby g}, 2|5 producto]] A2 ol gh-E T (= 10%) 2
2 Qs IVE & ff &419] 1152 BN AT, 2 1]
HOP/\}_L_-_OEO]OH =L Oﬂ/\]—ol ] ]% sl 3}\
o m, 7 -8l (c-HXO):= HPLC A # 2t v wl 5fof 2
AHo|7} gk A shelakgirh(Table 1)

Table 1. Summary of [''CIPIB synthesis.

thesis Ti
Purification Sy(nmiESIfSrorlnme ¢-HXO
4 H 0442 | RCP(®
Method*' | methylation to r(esurirlll)e RCY(%) CP(%)
purification) PP
53.0+£71.1 | 13.9+4.4
~ =>99.
HPLC 15~18 (n=8) (n=41) >99.0
Cartridge 84.2+107.6 | 12.3+2.2
8~9 >99.0
(tC18 ent.) (n=3) (n=3) -

*1: 1 mg of 6-OH-BTA-O dissolved in 100 uL c-HXO
"2 Without decay correction (EOS)

Discussion

A J7HA] ok viek Zro] HPLCHi4lell 7HE 2] A& At
&3] [''CIPIBE g ste] Bokrt g4 of Auljst 7hE 2
Z|+= CM, HLB, Alumina® sorbent”} silica, styrene polymer,
aluminum oxideZ silica?} 7]EH|o]|ARE JLAE 0] Q31
particle sizex= Z+Z} 47 um, 54 um, 50 ~ 300 um®] A7 2,
trimethylsilyl group (TMS, — Si(CH3);)2} ZH-2 capping agent
& end-capping”} 0] 14| gFobA] end-capping©] =] Ql= F-

&) H]3] AFf & 0 2 A=A o] ekl Bl AT ko] & A
U719 1ol (=537% o] a) 47| golom 41 o)
= T4 ol A] target compound®} E<E-S HE]5)7] o Y
t} HbH, C18 A|E 2] 71E 2] X]+=(C18, tC18, tC18 environmental)
L ZRE0o] silica®Z FAJE o] 9l 2w, trifunctional 2}t
TMS end-capping ]| 9101 o] 2 Q18] 2524-% 2714

A reaction mixtureE YFMOZ AA3HS W target
compound”} -85 #] 9 %Z‘lﬁoﬂ Jot

AR d Aoz Ay
ZrElTh C18L} tC18 ZIE YR A| AL dt= E2F target
compound”} A 4 =] 2] ka1 7FE 2] Z|of o} QI3 oL, X
% eluent(30% EtOH in 0.5 M NaH,POy4) SmLZ 8-&3}o]
analytical HPLC 2 £-45}o] 2 A 7} target compound ©| 2] ]|
2 B2Eo] Ao 1t v o] tC18 environmental 71 E
2| 2] & A}8-5}+0] 343 X & producto] A= [''CIPIB peak

o|ojo] thE EE- TEE A A tTHFig. 9).
+  EtOH Concentration «  Specific Activity

Double Decrease! Increase 5 times !

70 420.6:20.4
400

30

N
o
S

GBg/umole

W20 — — 100

|

Old Method New Method

Old Method

New Method

Fig. 8. Comparison diagram of HPLC method and SPE one in
ethanol content and molar activity.

& 8 ent. [''C]PIB eluted solution Analytical HPLC

Fig. 9. Result of tC18 environmental cartridge elution.

o] % 7HE 2 7] o] uke} 23} 2ol 7} L o] = 1C18
environmental ] particle size (46 um)7} C18 7} E 2] X](79.6
um)o] B3] 211, Bhadkere] Qlo] A= 17.85 (%)= CI8
(12.08%)°]| B]3}] W-& sleFo] ¢l o] A target compound S ZF
Z] A2 A A S 2 resolution= 45} C189] |3}
L A= HoF9 ok E3), tC18 environmental ¥} tC182]
partlcle size= 46 um= 5 ¢35} x| 1k, tC18 environmental (900
mg)3} tC18 (400 mg) = sorbent %2 x}o] 2 215f resolution
o J M)A A3} o= e Ao w AzkEr,
$5940] oS SIS 20% ol 12 wHEo] §2319)
& uh AFA L FHE 2 Aol ol wol i v, 30%:
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THE 3 §&5H9 & W= 7HE g A of Foldl= A4 9
oFol AaL i f5 o] AALA 7F EEF AT &, LpAdo] F
Aalobet AL §E T S dEH oz Syl
Slom, A ofehe o} ke oS ALgal
precursor®} cartridge QFo]] 31+= sorbentA}o] 9] affinityx}-o] 2

Qlsto] Al A A ol A B A A AL 543 2| F target
compound?t F%&3h= o] 75 ZAolth. o|2|gt A&
Z£315to] B cartridge S ©|-8-3}9] reaction mixture S 7 Al
-2 ], cartridge sorbent end-capping X! trifunctional A3} -5
2, &A%, particle size, sorbent®] $heFo]| whet target

compoundit 4517 |3 4 Qirhe 218 9 Hgiet.

Conclusion

o] Aol A= 7] &l Hare B o] opd A28
= cartridgeE ©]-8-5}9] methylationa} purification2 & 4=
YA oRE Yohwi 1 b4e Selsgon,
cartridge method © 2 314 [''C]PIB: HPLC purification
method RFH o]l B]s| A|2AIZE, ok T 2 v A<l
Slo1A] o epakel AE wolEths A shelaldirt.

s

Summary

[''CIPIB= H|E}ob 2 0] = (AR plague)eh= WA T2
&ote] 2] 751 71 & A A 8] FEA 7] = H] 7}
ol HkQl A v 5 7)o EE = = A QL AL

ojoFzoltt. 2| F7HA] W AF Ao A [''CIPIBE A5
345t AF 2] of| A [''Clmethyl iodidett ['Clmethyl triflate S
HH= 5 looptt vial {1 & AH8-5Fo] methylation2- 3t tf
& HPLCE A& Sh= Zlo|th. shARt 7] & 2] Hare {hwy
= Azto] @@ dejw, HPLCOF - Bt Al A"l H e
& shof gt A A of| A A 57] o] A tshA] ke, F
% productol] 4] JEHE o] = glo] Ql3ict. ole)
3 EE-S W els}] 9150] 7hE 2l A nkg AR-ao] 7he
Z]ol| A methylation¥} purificationg FA| ol AA| SO 2 A4
T A ek, vl AR o] L, e ok B
2 7HA [''CIPIBE M4 7Hs-gt#) BFelstaia) kit 71
2] AE-5Hs 7}E 2]7] 62(CM, HLB, Alumina, C18,(C18, tC18
environmental2 A EH3}o] screening testE A A5} T}
6-OH-BTA-0 1 mg& c-HXO0] =91 t}-& 67| 2] 7}E 2] 7] o]
loadingZ 3} T}-& 0.5 M MSP(pH 5.1) 20 mL & A A2 3} o}
2 %] fractionS WrobA] analytical HPLC =2 2 14| 2H&-5F

iih)

o

fez]
=
€

2

2 =43t A3} hydrophobicity7} %2 AE(CM, HLB,
Aluming)o] 712 2] 2| A1 SHEole 2 Al S s1AE
A 2] oFo] Wkt vhagtaFo] W A d o) 7t
2] 2] (C18, tC18, tC18 environmental)o]| A= XHF-2 LA ]
9Fo] CM, HLB, Alumina 7} E 2] Z| of] u|5}o] Atz o 2 2]
Sk Bole] A SEsk S A5 3] Slstel
screening testo]| ] 71 £& AWE LERH C18 series
cartridgeS- 7HA| 3L 7} A& WA QA &
T E 10 mM, 20 mM, 30 mM, 40 mM, 50 mM, 250 mM, 500
mM=E H3FA Z] o, of g2 FFEE 20%2F 30% % 5Fo] &
Zohe 2 ajstol A, [ICIPIBS 7HE 2 X2 T3] 9l
2] A 9] Z3+-2 tC18 environmental cartridge2} 0.5 M MSP 20
mLel 2 o 4 AL 71 20] R W} cartridge S
H| w3k At Ao A= ZH2) 15 ~ 18min, 8 ~ 9 mino|
42 Q %91 © ™, product activity+= 22} 4.1+1.4 GBq (n=41),
3.8+0.9 GBq (n=3), " AF5}8}4] <=&(based on HPLC analysis
of the crude product)ol| A= 13.944.4% (n=41), 12.3+2.2%
(n=3)= & 2ol7} gllew, uAsol A=
HPLC purification method7} 78.7£39.7 GBg/pumol (n=41),
cartridge method”7} 420.6+20.4 GBg/umol (n=3)2 7} E 2] X
Hplo] 7] e o 2 Aake tehy ol w3,
2 81 (c-HXO) = vial or loop method?} H T2 =}o] 71§11
o, ofeh2 ol /1ol A= 70%(7]1E )l Al 30%(7F
E A W) E ol o] gheFo] Atk AR S 4= A
th. X| 7K LolEule} ZHo] cartridge method= reported
method(HPLC purification)®]] H]3}o] t] SFAIE A& K o]

Frhs AHUE Blstgn

REFERENCES

1. Murphy MP, LeVine H, 3rd. Alzheimer's disease and the
amyloid-beta peptide. J Alzheimers Dis. 2010;19(1):311-
23.

2. Mosconi L, Brys M, Glodzik-Sobanska L, De Santi S,
Rusinek H, de Leon MIJ. Early detection of Alzheimer's
disease using neuroimaging. Exp Gerontol. 2007;42(1-2):
129-38.

3. Okamura N, Harada R, Furukawa K, Furumoto S, Tago T,
Yanai K, et al. Advances in the development of tau PET
radiotracers and their clinical applications. Ageing Res Rev.
2016;30:107-13.

4. Cohen AD, Klunk WE. Early detection of Alzheimer's

72



0[2 2831 - OISX - OfA - MRl LoopRt HPLC Purfication S o &2 HIEAISS ROIFE FHE2[X| Methyiation} Purficationd 0183t 2442 ["'CIPB &4

-

disease using PiB and FDG PET. Newurobiol Dis. 2014;72
Pt A:117-22.

5. Vandenberghe R, Van Laere K, Ivanoiu A, Salmon E, Bastin
C, Triau E, et al. 18F-flutemetamol amyloid imaging in
Alzheimer disease and mild cognitive impairment: a phase 2
trial. Ann Neurol. 2010;68(3):319-29.

6. Jureus A, Swahn BM, Sandell J, Jeppsson F, Johnson AE,
Johnstrom P, et al. Characterization of AZD4694, a novel
fluorinated Abeta plaque neuroimaging PET radioligand. J
Neurochem. 2010;114(3):784-94.

7. Wolk DA, Zhang Z, Boudhar S, Clark CM, Pontecorvo MJ,
Amold SE. Amyloid imaging in Alzheimer's disease:
comparison of florbetapir and Pittsburgh compound-B
positron emission tomography. J Neurol Neurosurg
Psychiatry. 2012;83(9):923-6.

8. Barthel H, Sabri O. Florbetaben to trace amyloid-beta in the
Alzheimer brain by means of PET. J Alzheimers Dis.
2011;26 Suppl 3:117-21.

73



